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Abstract. The goal of our research was to establish the semen quality of some rams from the 
Tsigai breed, the hill ecotype and it’s suitability to conservation thru refrigeration. After the 
examination of the fresh semen, ejaculates with 0.9-1.0 mobility were further diluted with Triladyl and 
another extender prepared in hour laboratory named G Extender. 2.5%, 5%, 7%, 10% and 12.5% 
Glycerol was added to the G Extender. The fresh semen was diluted with 1:1, 1:2, 1:3 and 1:4 ratio 
with the two diluents with different glycerol concentrations, and further refrigerated. The fresh semen 
was diluted at 370C. The temperature was decreased to 50C within 2 hours. Periodically mobility 
determination was performed to al experimental trials. Dropping the temperature to 50C has little 
influence on the semen mobility. Major differences between trials regarding the spermatozoa mobility 
appeared when the semen was conserved at 40C, and the best results were obtained when the G 
Extender with 7% glycerol is used. The 10% and 12.5% glycerol concentration provided the lower 
results. Regarding the dilution rate, both Triladyl and Extender G gave the best results when the semen 
was diluted 1:3 and 1:4. The semen prepared with the 1:4 dilution with 7% glycerol in the G Extender 
maintained the insemination quality 480 hours. 
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INTRODUCTION 
 
The semen conservation presumes that the spermatozoa metabolism is decreased to 
increase the time interval when they maintain their fecundity. During the conservation at 50C, 
the spermatozoa metabolism is completely stopped, the de-assimilation products appear and 
combined with the temperature effects cause a gradually degeneration of the morphological 
integrity of spermatozoa and decreases the semen fertility (Jones and Martin, 1973; Maxwell 
1978; Menchaca et al., 2005; Zlatarev et al., 1988). To avoid the refrigerated semen fertility 
decrease, some authors recommend that the temperature must be decreased slow and uniform 
in the equilibration period (Decuadro-Hansen, 2004; Fiser and Fairfull, 1984; Graham, 1978) 
and the usage of diluents with addition of crioprotectants. Decreasing temperature rates, the 
type o cryoprotectant agent, it’s concentration, dilution rate, osmotic pressure, the temperature 
of the extender when the semen is diluted (Anel et al., 2006; Donovan et al., 2001; Molinia et 
al., 1994; Salamon and Maxwell, 2000) are the factors witch influence the success of the 
artificial insemination with refrigerated semen in sheep. 
The negative effects caused by the decreasing of the temperature on the rams 
spermatozoa are controlled by increasing the concentration of cryoprotectant agents in the 
diluents and the addition of these agents before the diluted semen reaches 50C (Gil et al., 
2000; Gil et al., 2003; Salamon and Maxwell, 1995). 
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A lot of cryoprotectant agents were used for the refrigerated and cryopreserved ram 
semen, but the glycerol remains the most used cryoprotectant agent for the conservation of the 
ram semen (Ciornei-Dascăl, 2009; Molinia et al., 1994). 
 
MATERIALS AND METHODS 
 
Volume, mobility, concentration, the primary and secondary anomalies were assessed 
on every ejaculate obtained from rams from Tsigai breed, the hill ecotype. Only ejaculates 
with more then 0.7 score for mobility were further used.  
Based on the individual values, using the variance analysis we have calculated the 
means and the dispersion indices. We have used a commercial extender, (Triladyl), and a 
second extender prepared in our laboratory, further called G Extender. The G Extender was 
supplemented with 2.5%, 5%, 7%, 10%, and 12.5% glycerol. Immediately after the collection 
of the semen with the artificial vagina, the semen was diluted 1:1, 1:2, 1:3 and 1:4 with both 
Triladyl and G Extender. The dilution was made under isothermal conditions at 37ºC. 
The equilibration period took two hours, time when the temperature was constantly 
decreased from 37ºC to 5ºC. When the diluted semen has reached 5ºC, the samples were 
moved in a refrigerator for preservation at 4ºC. 
During the equilibration period, when the semen reached 15ºC and 5ºC, the mobility 
of the diluted semen was assessed. During the storage period (0-312 hours) the mobility was 
assessed every 24 hours. After 312 hours, the mobility was assessed every 12 hours. 
 
RESULTS AND DISCUSSION 
 
The characteristics of the fresh semen obtained from 16 rams, are specific for sheep 
and according to other parameters obtained for this ecotype. The average volume was 0.84 ml 
with limits between 0.4 and 1.2 ml. The mobility was high (0.91), and the concentration 
varies between 1.061 and 2.918 billions / ml. Total anomalies were under 16%, the average 
was 12.25%, with a bigger percent for the tail anomalies. Immediately after dilution, not 
related to the dilution rate, the mobility was higher than 0.9. At 15ºC, the mobility doesn’t 
suffer major changes, and after the equilibration period (at 5ºC), mobility was decreasing only 
for the samples witch had an initial mobility of 1.0. Although some samples presented a 
decreased mobility (0.8), this could not be correlated to the dilution rate or the glycerol 
concentration, the phenomenon is arbitrary. Maintaining a high mobility of the spermatozoa 
after equilibration for every experimental trial, demonstrates that the decreasing temperature 
rate from 37ºC to 5ºC was appropriate.  
 
Tab. 1 
Mean and the dispersion indices of ejaculates 
 
Statistical parameters 
Limits Semen characteristics 
 
n 
x ±sx s v% Min. Max. 
Volume – ml  16 0.84 ± 0.06 0.241 28.53 0.4 1.2 
Mobility – (from 0.0 to 1.0)  16 0.91 ± 0.01 0.040 4.38 0.9 1.00 
Concentration – 109sc/ml  16 1.98 ± 0.12 0.493 24.79 1.061 2.918 
Total - % 16 12.25 ± 0.63 2.542 20.75 7.00 16.0 
head - % 16 4.00 ± 0.25 1.032 25.81 2.00 6.00 
Mid-piece  % 16 3.62 ± 0.32 1.310 36.14 2.00 6.00 
 
Abnorma-
lities 
Tail - % 16  4.37 ± 0.20 0.806 18.42 3.00 6.00 
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During the storage period, the mobility has a specific dynamic, influenced by the 
dilution rate and the glycerol concentration. For the 1:1 dilution rate mobility remains the 
same for the first 25 hours, but then it decreases gradually. Mobility drops down faster in the 
samples diluted with extender supplemented with 10% and 12.5% glycerol. After 264 hours 
of storage at 4ºC, almost al samples have a minimum 0.3 mobility, necessarily for the 
artificial insemination. G extender supplemented with 7% glycerol has the best results, 
because it keeps the mobility to 0.4 until 312 hours of storage. After another 36 hours, only 
Triladyl has the capacity to keep the mobility up to 60% of the spermatozoa, and keep it that 
way until 396 hours of storage. 
 
Tab. 2 
Dynamics of spermatozoa mobility during equilibration 
 
Equilibration temperature 
0C Mobility Dilution rate Glycerol % in extender After 1 h After 2 h Fresh 
semen 
After 1 h After 2 h 
2.5 15 5 0.9 0.9 0.9 
5.0 15 5 0.9 0.9 0.9 
7.0 15 5 0.9 0.9 0.9 
10.0 15 5 0.9 0.9 0.9 
12.5 15 5 0.9 0.9 0.9 
 
 
 
1 : 1 
Triladyl 15 5 0.9 0.9 0.9 
2.5 15 5 1.0 1.0 0.9 
5.0 15 5 1.0 1.0 0.9 
7.0 15 5 1.0 0.9 0.8 
10.0 15 5 1.0 0.9 0.9 
12.5 15 5 1.0 0.8 0.8 
 
 
1 : 2 
Triladyl 15 5 0.9 0.9 0.9 
2.5 15 5 0.9 0.9 0.9 
5.0 15 5 0.9 0.9 0.9 
7.0 15 5 0.9 0.9 0.9 
10.0 15 5 0.9 0.9 0.9 
12.5 15 5 0.9 0.9 0.9 
 
 
1 : 3 
Triladyl 15 5 0.9 0.9 0.9 
2.5 15 5 0.9 0.9 0.8 
5.0 15 5 0.9 0.9 0.9 
7.0 15 5 0.9 0.9 0.9 
10.0 15 5 1.0 0.9 0.9 
12.5 15 5 1.0 0.9 0.9 
 
 
1 : 4 
Triladyl 15 5 0.9 0.9 0.9 
 
 
Decreasing the sperm cell concentration after increasing the dilution rate to 1:2, has 
benefic effects in all experimental trials. Spermatozoa maintain there mobility higher then 0.7 
until 216 hours of storage. After 216 hours, the decrease of mobility is accelerated, al sperm 
cells being dead in 348 hours in the samples with G extender supplemented with 10% 
glycerol, and in 456 hours in the 7% glycerol samples. At this dilution rate, the G Extender is 
superior on the commercial Triladyl, witch maintains the minimum necessarily for artificial 
insemination until 360 hours.  
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Tab. 3 
Dynamics of the refrigerated spermatozoa mobility 
   
Glycerol  supplementation (%) 
2.5 5.0 7.0 10.0 12.5 T 2.5 5.0 7.0 10.0 12.5 T Evaluation hours 
Dilution rate 1 : 1 Dilution rate 1 : 2 
24 2.5 0.9 0.9 0.9 0.9 0.8 0.9 0.9 0.8 0.8 0.8 0.8 
48 0.8 0.7 0.8 0.9 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8 
72 0.8 0.7 0.8 0.8 0.8 0.7 0.8 0.8 0.8 0.8 0.8 0.8 
120 0.7 0.7 0.7 0.8 0.8 0.7 0.8 0.8 0.8 0.7 0.8 0.7 
168 0.7 0.5 0.7 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.8 0.7 
216 0.6 0.5 0.7 0.6 0.6 0.7 0.7 0.8 0.7 0.7 0.7 0.7 
264 0.4 0.3 0.6 0.0 0.3 0.7 0.6 0.7 0.7 0.6 0.7 0.7 
312 0.1 0.0 0.4 - 0.0 0.7 0.6 0.7 0.7 0.5 0.6 0.7 
348 0.0 - 0.0 - - 0.6 0.5 0.3 0.7 0.0 0.3 0.5 
360 - - - - - 0.6 0.5 0.3 0.7 - 0.2 0.5 
384 - - - - - 0.5 0.3 0.1 0.6 - 0.0 0.0 
396 - - - - - 0.5 0.1 0.0 0.4 - - - 
456 - - - - - 0.0 0.0 - 0.2 - - - 
480 - - - - - - - - 0.0 - - - 
504 - - - - - - - - - - - - 
 Dilution rate 1 : 3 Dilution rate 1 : 4 
24 0.9 0.9 0.9 0.9 0.9 0.8 0.9 0.9 0.9 0.9 0.9 0.9 
48 0.9 0.9 0.9 0.9 0.9 0.8 0.8 0.8 0.8 0.9 0.9 0.8 
72 0.9 0.9 0.9 0.8 0.9 0.8 0.8 0.9 0.7 0.8 0.8 0.8 
120 0.8 0.9 0.9 0.8 0.8 0.8 0.7 0.7 0.8 0.8 0.8 0.7 
168 0.8 0.8 0.9 0.8 0.8 0.7 0.7 0.7 0.8 0.8 0.8 0.7 
216 0.8 0.7 0.8 0.7 0.8 0.7 0.7 0.7 0.8 0.7 0.8 0.7 
264 0.7 0.7 0.8 0.6 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 
312 0.7 0.6 0.7 0.5 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 
348 0.7 0.5 0.7 0.5 0.7 0.7 0.6 0.7 0.7 0.2 0.1 0.7 
360 0.7 0.4 0.7 0.4 0.7 0.7 0.6 0.7 0.7 0.0 0.0 0.7 
384 0.7 0.3 0.7 0.3 0.6 0.6 0.5 0.6 0.7 - - 0.7 
396 0.7 0.0 0.7 0.0 0.6 0.6 0.5 0.6 0.7 - - 0.6 
456 0.0 - 0.5 - 0.5 0.3 0.0 0.2 0.5 - - 0.2 
480 - - 0.0 - 0.0 0.2 - 0.0 0.4 - - 0.0 
504 - - - - - 0.0 - - 0.2 - - - 
T - Triladyl 
 
The 1:3 dilution rate is favorable for refrigerated ram semen. The time in witch the 
mobility does not fall under 0.7 is identical as in the 1:2 dilution rate (216 hours), but the 
further decrease is slowing, therefore both diluents maintain the storage period for 456 hours. 
Also in this case, the best glycerol concentration is the 7%, and the 10% induces a high 
negative effect.  
For the 1:4 dilution rate, mobility is maintained over 0.7 until 312 hours of storage. At 
348 hours, diluents with 10% and 12.5% glycerol concentration induces total death in the 
spermatozoa, situation that in the case of 7% glycerol concentration appear only after 504 
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hours of storage. 2.5% and 5% glycerol diluents gave same results as in the case of the 1:3 
dilution rate. G Extender supplemented with 7% glycerol, gave the best results for conserving 
the ram semen by refrigerating. 
 
CONCLUSIONS 
 
- Rams from Tsigai breed produce good quality semen during the reproductive season, 
witch can be conserved by refrigeration. 
- Decreasing the semen temperature from 37ºC to 5ºC does not induces a significant 
decreasing of spermatozoa mobility, keeping it to 0.8-0.9. 
- Increasing the dilution rate to 1:3 or 1:4 has a beneficial effect on the storage time of the 
refrigerated semen, for all types of diluents used in this research. A 1:1 dilution rate does not 
provide good results, by shorting the storage period. 
- A 7% glycerol concentration in the diluent is proper for use in the conservation of ram 
semen by refrigeration. Supplementing the diluent with 10% or 12.5 % glycerol conducts to 
pour mobility after sort period of storage. 
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